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SLIDES 
The color slide supplement continues with four more slides 
sent to subscribers with this issue. 


#172 (John Dewey Jones): Looks like TBF Map 44, but 
with different colors, thus it would seem to be a detail of one 
of the infinity of seahorse tails inhabiting the Mandelbrot 
plenum. 


#348 (Ken Philip): with tokens of office. 
center = -1.711175+0.0003841, magnification = 2060, aspect 
ratio = 1.757, critical radius = 2, dwell limit = 64. 


#349 (Ken Philip): 8-legged ant. 
center = -1.7116300+0.00044001, magnification=25000, crit- 


ical radius = 2, aspect ratio = 1.000, dwell limit = 64. 


#600: The color version of Charley Fitch’s puzzle picture 
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COCO WHO HON NAN AMA PH m= He 


(see HOW DID HE DO THAT?, next). The coordinates are 
center = 0.776785376+ 0.13576353i, magnification = 3,690. 


HOW DID HE DO THAT? 

Charles M. Fitch 

It is well known that by changing the boundary test 
for infinity from a circle of radius 2 to some other 
shape that contains the circle of radius 2, that one 
can change the shape of the contour lines in the po- 
tential field of M. I would like to challenge the 
readers to try this, and I will offer a silk-screened 
M T-shirt to the first one who discovers the bound- 
ary shape I used to create the wonderful overlap- 
ping petal shaped contour lines you see in the pic- 
ture to the left [and in slide #600 included with the 
color subscription distribution with this issue]. 
Send in your solutions to this challenge to Amyg- 
dala. 

The slide was computed at 2560 x 2048 x 16 bit 
resolution and anti-aliased to 1280 x 1024 x 24 bits 
for recording on a Matrix 3000 film recorder. 


TIMING STUDY 
In Amy #4 I promised to “publish performance 
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Map 30 


Map 33 


figures for EMD on a number of Mandelbrot views in the 
next issue, to serve as a basis for a realistic appraisal of its 
performance.” In fact I didn’t publish them in #5, but here 
they are now. The comparison is between TVScan and Div- 
Con, both of which use my fast iteration function written in 
Assembler, but differ in that TVScan computes the dwell of 


all pixels, while DivCon uses the modified Mariani algo- 
rithm (Amy #4, page 4) to evade such computation where 
possible. 

As noted in Amy #6, page 5, there is a bug in the fast iter- 
ation code; It results in the loss of a bit or so of accuracy, but 
I don’t expect it to affect the appearance of the pictures or 
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the timing very much. 

In addition to John Dewey Jones's #37 (the slide distribut- 
ed with Amygdala #2), I have run EMD on almost all the 
maps in The Beauty of Fractals, pages 78-92, which are "c- 
Plane Pictures: Mandelbrot Set and Close-Ups", whose coor- 
dinate data are given on page 193, namely Maps 26, 27 
(52,53,54), 29, 30, 33(51), 36, 38, 40, 42(100,101), 44 
(46,99), 45(47), 48(50), 49, and 58(59,60,61). I have at- 
tempted to foil my natural tendency to favor DivCon by not 
selecting which maps to include. I have, of course, included 
only one representative of maps which are simply color vari- 
ants of each other. The data given on page 193 have been 
converted to center and magnification. The percent speedup 
figures are just that: If TVScan takes 100 seconds and Div- 
Con takes 50, that is a speedup of 100%. 

All pictures were done with pixelation 251x251. The 
“coloring” scheme used to produce these pictures is rather 
crude. it utilizes two parameters, the dwell limit D, and a 
threshold dwell value T. Points with dwell d are colored as 
follows: if d = D, or d < T and D-d is even, color the point 
black; otherwise white. 

The first thing that struck me about the figures is the wide 
variation in the effectiveness of DivCon, with speedup vary- 
ing from 261% (for Map 33, dwell limit 1000) down to -1% 
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(for Map 38). DivCon is effective when there is are relative- 
ly broad areas of constant large dwell, e.g. if there is a signif- 
icant amount of PTL in the picture (e.g. Map 26). It is less 
effective if the areas of large dwell tend to be small. In Map 
38 (d = 1000), for example, there are no large areas of con- 
stant dwell at all; DivCon never finds a rectangle larger than 
1x1 with constant dwell on its perimeter. As a result, Div- 
Con is ineffective, and its greater overhead results in a slight 
slowdown relative to TVScan. 


Another remarkable! thing about Map 38 (and several 
others as well) is the uninteresting character of the B&W 
map compared to the color map. This may be due to the fact 
that the escape radius (see ESCAPE RADIUS in Amy #8) 
used in the B&W maps is 2, while that used in the color 
maps is probably 100. I rather suspect, though, that the in- 
teresting structure in the color map results from the artful 
grouping of nearby (but not identical) dwell values into 
neighboring color values, which my simpleminded B&W 
coloring scheme of alternating stripes cannot emulate. 

DivCon provides a modest improvement over TVScan for 
JDJ27, most of it because of the small PTL in the middle. 
The other areas, although broad, have such small dwell rela- 


l Literally... and I am remarking it. 
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tive to the M that they don’t take up much of the overall 
time, even for TVScan. 


NEWTON’S METHOD 

Newton’s method is an algorithm for finding roots f(x) = 
0 of an arbitrary smooth function, provided that you can find 
a sufficiently good approximation to a root to start with. The 
idea is to extrapolate down the tangent to the curve of the 
function at each approximation, to get a better one: 


y = f(x) 


Here, given an approximation Xq to a root of the function 

f, we have f(xg) # 0, so we wish to improve our estimate of 

the root. The equation of the tangent line to the curve 
through the point <xo,f(xg)> is: 

[y - £(Xq)I/(X-X9) = f'(x) (1) 


where f' (Xp) is the derivative df/dx of the function f at the 
point xX). Our new approximation x, will be the value of x for 
which y = 0: 0-f(xq) = f' (Xp)(X1-Xq), OF 


X1 = Xo - fE (Xo) (2) 


which is Newton’s formula. 
We can express this in terms of the iteration operator ‘>’: 


x x - f(x)/f"(x) (3) 


For example, to find the square root of a number a is to 
find a root of f(x) = x2-a. Here the derivative f'(x) is 2x, and 
the iteration (3) becomes x > x - (x2-a)/2x, or: 


x» (x + a/x)/2 (4) 


This is, by the way, a splendid way to compute the square 
root. Given a fairly good initial approximation, each itera- 
tion doubles the number of digits of accuracy! 

Newton’s method (3) is valid when extended to functions 
of a complex variable z: 


z> z= f(z)/f'(z) (5) 
and this is the basis of various iterations that some readers 
have found “bizarre looking”. Chapter 6 of The Beauty of 
Fractals has details of using this iteration not for root-finding 
(“Newton’s method in the small”) but for exploring the “ba- 
sins of attraction” of the roots of equations under iteration 
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(“Newton’s method in the large”). 

The continuing tutorial in Amygdala should give you a 
good idea of how to separate real and imaginary elements in 
elaborate formulae so that they may be computed, but I’ll re- 
view that here. 

Given z = x+iy and w = u+iv, the sum and difference are 
easy: 


Z + W = (x+iy) + (u+iv) = (x+u) + i(y+v) (6) 
Z - W = (x+iy) - (u+iv) = (x-u) + i(y-v) (T) 


The product is a little harder, and uses the fact that i? = -1: 
zw = (x+iy)(u+iv) = (xuti2yv) + i(xv+yu) = 
(xu-yv) + i(xv+yu), So: 


ZW = (xu-yv) + i(xv+yu) (8) 


The trick for computing the quotient z/w is “realizing the 
denominator”: multiplying numerator and denominator by 
the conjugate u-iv of the denominator, thus transforming the 
denominator into a pure real, by which we can divide 
through: z/w = (x+iy)/(u+iv) = (x+iy)(u-iv)/[(u+iv)(u-iv)] = 
[((xu+yv) + i(yu-xv)]/(u++v~) = 
(xu+yv)/(u2+v2) + i(yu-xv)/(u2+v2), SO: 


Z/W = (xut+yv)/(u2+v2) + i(yu-xv)/(u2+v2) (9) 


“Really elaborate formulae” usually just involve repeated 
application of these four rules, (6) - (9). As a particular ex- 
ample, consider the iteration used in computing views of the 
Mandelbrot set, z => z?+c. Letting c = utiv: z“+c = 
(xt+iy)(x+iy) + (utiv) = (x2-y2) + 2ixy + (u+iv) = 
(x2-y24+u) + i(2xy+v): 


ZŽ+C = (x2-y2+u) + 1(2xy+v) (10) 
so the real and imaginary components of the iteration are: 


x x2-y2+u (11) 
y= 2xy+v (12) 


which can be used to compute the iteration. 


TUTORIAL: INEQUALITIES 

The material in this and the previous tutorial (TUTORI- 
AL: CONJUGATION) follows Ahlfors’ Complex Analysis 
pretty closely, so if you are interested in this material and 
want to pursue it more deeply, get a copy of that book (see 
MAIL ORDER BOOKS, page 8 of this issue). 

Although there is no order relation between complex 
numbers, certain relationships of order hold between real 
numbers associated with them: real part, imaginary part, 
modulus. 

In the previous issue we defined the modulus Izl of a com- 
plex number z = a+ib to be the non-negative square root of 
a+b; thus: 


-Izl < Re(z) < Izl (1) 
-Izl < Im(z) < Izl (2) 


Re(z) = Izl holds if and only if z is real and > 0. 
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In the previous tutorial we established (the formula there 
unfortunately had an error): 


Iz+wl? = IzI2 + Iwi? + 2*Re(zw*) (3) 
so by (1), Iztwl? < Izl? + Iwi? + 2«lzwl = (izl + Il)”, hence 
Iz+wl < Izl + Iwl (4) 


This is called the triangle inequality. 
We can extend (4) to arbitrary sums by applying mathe- 
matical induction: 


Iz, +Z5+...+Z,|$ lz l + Izol +... + Iz, (5) 


The modulus of a sum is at most equal to the sum of the mod- 
ulus of the terms. 

When does equality hold in (5)? It holds in (4) if and 
only if zw* >0!. If w #0 the inequality can be written 
lwil“(z/w) = 0, which is equivalent to z/w = 0. Equality holds 
in the general case (5) if and only if the ratio of any two non- 
zero terms is positive. 

(4) implies 


izl < I(z-w) + wl < Iz-wl + Iwl 


Izl - lwl < Iz - wil. 


Similarly Iwl - Izl < Iz - wl, and these two inequalities can 
be combined: 


Iz - wl 2 lizi - Iwll (6) 
A special case of (4) is 
la + ibl < lal + Ibl (7) 


i.e. the modulus of a complex number is at most the sum of 
the moduli of its real and imaginary parts. 

A more subtle relation (which we will not attempt to 
prove here) is Cauchy’ s inequality: 


2 2 
IZW +. Z W < (2,17 +... 1z Pw +.. Iw, I) (8) 


Equality holds in (8) if and only if the z; are proportional 
to the wi, that is, for some (complex) A: 


Z; = Aw;*,1= lei: 


In fact A = (z,W, + ... Z W (0w? +... + IW). 


SLIDE CORRIGENDA 
— Ken Philip 

You made one error in listing my slides. #375 (which I 
call the ‘pinwheel’) is a Mandelbrot, not a Julia. The coordi- 
nates are: r from -0.1986162765 to -0.1986162737, i from 
+1.1003460650 to +1.1003460669. Magnification is 1 bil- 
lion diameters. Escape radius 100, max dwell 240. Colors 
produced by changing the original colors with the Mac II DA 
‘Klutz’. 


l When we say z > O for a complex number z we mean that z 
is real and positive. 
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#347 is essentially the same figure as the slide I sent you 
recently called -1.71115c [#458], at a slightly lower magnifi- 
cation (perhaps 250x), done with Mandel881. This is the 
-1.71115 midget on the spike. 

#343 I don’t have coordinates for offhand, but it’s another 
of the Mandelbrot plots from Mandel881 that I altered the 
colors of with Klutz. 

Also, I thought I had given you the size in pixels (roughly 
640x440, except 620x420 for the Mandel881 plots, on the 
screen — slightly smaller in the slides), and the machine 
(Mac II with Apple color monitor). 


LETTERS 
—from George Zopf 
February 11, 1988 
Dear Rollo, 

I am sure I am way overdue on my subscription payment, 
so I enclose another $15.00 for another progression of 
AMYGDALA. I continue to enjoy it, though I am nowhere 
near as mandelbred as most of your readers appear to be. I 
have had a great deal of wonder and aesthetic pleasure from 
the latest Mandelbrot program to appear on the Fred Fish 
public domain disks for the Commodore Amiga. This is 
"T[MandelVroom", and is on FF #90. It makes good use of 
Amiga color graphics. 

Now a blast: you solicit $8K to purchase a Macintosh II 
with color monitor, to continue the Great Work. I have no 
objection at all to your continuing the great work, nor.to your 
asking for money to do so. Nor can I complain about the 
quality and capability of the Macintosh II with color-graphic 
periferals. But if you go that particular route, you are wast- 
ing at least two-thirds of the money expended. There is no 
doubt that both IBM and Apple manufacture good and relia- 
ble products; often quite as good as the best. But both com- 
panies charge an unconscionable premium for their per- 
ceived eminence, and eminence that is in no way reflected in 
the actual quality and performance of their products. I can 
understand why the dimmos of industry and commerce 
might sucker into the belief that “it must be good, because it 
costs so much”, but I am dismayed that otherwise intelligent 
individuals (and presumably “intelligent” institutions like 
schools and research institutes) actually go with the herd. 

For years now, IBM has clearly demonstrated that it is in 
the business of making money: the fact that it does so by 
selling computers is incidental. Apple, over the years, has 
capitalized on being the “little guy”, brash, bright, innova- 
tive, friendly, a yuppie-hippy David against a Goliath in a 
three-piece suit. But both are alike in their gross appeal to 
snobbery; both maintain prices that are immorally above 
cost, and certainly out of proportion to any demonstrable 
functional superiority of their products. 

I know I can’t really scold you for preferring the Macin- 
tosh, any more than I can scold my brother-in-law for cling- 
ing to Cadillac. But the cases are almost comparable: the 
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Cadillac has real features of superiority. 
grumpily, 
George 


— from Rita Plukss 
Dear Rollo, 

I am part of a small group of Atari ST users in Melbourne 
Australia who have become fascinated with Mandelbrots, Ju- 
lia sets, chaotic attractors and fractals in general over a num- 
ber of years. Although we generally lack the rigorous math- 
ematical background shown by many of your authors we 
nevertheless do have fun and appreciate the aesthetic quality 
of our products. As there are very few commercial Mandel- 
brot generators available for the Atari ST we have written 
our Own programs including one that links successive 
screens to create a movie loop effect. 

If you have any listings for the Atari ST or could provide 
contacts with other Atari Mandelbrot enthusiasts I would ap- 
preciate hearing from you. Conversely, if you know of other 
Atari ST users seeking Mandelbrot companionship you may 
pass my name and address to them. 

Yours faithfully 
Rita Plukss 

13 Stokes Place 
Eltham 3095 
Victoria 
AUSTRALIA 


— from Wilfred H. Ward 
February 12, 1988 

Dear Mr. Silver: 

From sublime to ridiculous: Has anyone discussed what 
happens if one tries THE algorithm backward? To wit: 

z= Y(zZ-C) 

I figure I should be able to do the square root of a com- 
plex number easily by De Moivre’s theorem, but that math is 
long unused. 


RS replies: 

John Dewey Jones has investigated z > z™ + c for some 
non-integral n. The slide sent out with Amy #3 illustrated n 
= 2.5. In that same issue, I discussed (BIFURCATIONS) 
some of the problems that arise when you mess with non- 
integral n. l 

Yeah, you could compute the square root of z = re! 
cos(@) + ir sin(@) using the formula 

zi/2 = 1/2 cos(0/2) + ir sin(@/2) 
but you also have the other solution to deal with: 
z!/2 = - 71/2 cgs(@/2) - ir sin(@/2) 

Do you deal with both? If not, how do you choose one 
over the other? Insufficient attention paid to these details led 
to the “fracture lines” that appear in slide #167 and others of 
that type. 

I suspect that z~> (z - c) 1/2 will prove somewhat dull, 


Q_. 


since, for one thing, œ is not an attractor. I don't really 
know how it will turn out, though. If it does prove interest- 
ing (or not), please let us know! 


THE INTERIOR OF M, ONCE AGAIN 

George Zopf sent me the following material which was 
written by one Howard Hull. 

Ever wonder what evil lurks in the blackened depths of 
the inner circle of the Mandelbrot set? Long ago, when Rob- 
ert French came out with the first widely distributed C lan- 
guage Mandelbrot set generator for the Amiga, I attempted 
to hack it to show what was going on in the inner reaches 
with a set of contours just like the outer Mandelbrot. I 
failed.! My reasoning went something like this: The Man- 
delbrot fractal boundary is considered to be “stable”. The 
points along the boundary are not migrating in the accumu- 
lated formulary sum. Points outside the boundary flee to in- 
finity. Points inside the boundary fall to various limit cycles 
or to certain loci in the inner map, such as x=0, y=0. The 
destination points of the flight are known as “strange attrac- 
tors”.2 The outer infinite destination is a Strange attractor at 
infinity. The one at the origin is perhaps easy to accept — 
the iterative product of real fractions, at least, ought to go to 
zero as a limit. The other points are elusive rascals to locate 
if one has no prior heuristic knowledge of likely sites for 
loci. The original Amiga Mand.c program, as improved by 
R.J. Mical had a small section of inescapable code (you had 
to reboot to get out of it) called the “Analyzer” with which 
you could, after executing “SA filename” and “L filename” 
followed by “A”, examine the orbits of the Mandelbrot sum 
points on the fly. By leaning on the left mouse button and 
patrolling with the cursor, one could find the strange attrac- 
tors (I think they’re the places where the know of points con- 
denses into a minimum number of clusters of minimal diam- 
eter — one in the main body, three in the lobes at the top and 
bottom, four in the first lobe on the x axis, five for some in- 
termediate lobes, etc.). 

Well, anyway, back to the matter at hand. The cause of 
my failure was rooted in the following reasoning: If the flee- 
ing points are advancing toward what is nominally consid- 
ered a bye-bye level of absolute radial magnitude 2.0 then 
we could suppose that points bound to collapse toward the 
inside may be considered doomed when they fall to absolute 
magnitude 0.5, right? So I set up a little if statement to trap 
this condition. Much to my surprise and horror, I found that 
many of the points destined to escape to the outside did so by 
orbiting through radial magnitudes 0.5 and lower. In fact, 
setting the separator as low as 0.03125 left zillions of points 
improperly sorted. I was forced to conclude that there was 


l See Amygdala #4, page 1: EXPLORING THE INTERI- 
OR OF F1. 

2 Ts this right, you dynamical hackers? I think perhaps 
“strong attractors”, or maybe simply “attractors” is the right 
term. 
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no practical lower value that would sort the inwardly collaps- 
ing points. And with that, I went on to other business and 
left the strange attractors to the math experts. 

Recently, there was Yet Another Mandelbrot Program, 
titled MandelVroom, posted to the net by one Kevin Clague 
at Amdahl. He added a Motorola floating point section that 
he claimed would give much improved resolution over the 
previously available Mandelbrots, though I haven’t checked 
that out in detail yet. One thing that Kevin did make a note 
about in his code is the “Ring Detector” for ponderous points 
in the inner lobes of the Mandelbrot interior exo-set. This 
code detects non-migrating orbits for rotating points and es- 
capes to more productive duty, setting the cell count to max 
on the way out. However, another thing it is capable of do- 
ing, so it turns Out, is acting as a strange attractor contour 
generator of sorts. It doesn’t do a perfect job of this, (in fact, 
I am wondering why it works at all) in that some places 
where there are inflections in the contour it just gets 
“noisy”. Nonetheless, the contours produced may be of in- 
terest to some of you. And why not? The change to the 
source involves commenting out only three lines of assembly 
code. The results will not hold your attention as well as does 
the Mandelbrot set, but (Yawn) it’s something to know 
about... In mand.c I put semicolons at the beginning of the 
lines as shown below: 

At line 229 in mand.c find the ring detector loop and add 
the lines flagged with semicolons: 


lloop1 
cmp. (a0)+,d4 
bne skipit 
cmp. (a1)+,d5 
bne next1 
move.w _MaxCount,d0 
ext. do 
move.| d0,k(a5) 
move.| d0,|(a5) 
bra out 


If you make the patch, remember to select FFP in the 
Generator item submenu after opening the EDIT menu. For 
those with no Manx, I’ll post a .uue that has this done for 
you, (along with an optimized color register set) in a follow- 
ing article. 


RS: The following comment apparently accompanies some 
code posted somewhere... on “the net’? I’m supposing it is 
of interest to you Amiga hackers out there. 

This is a very slightly modified copy of the Kevin Clague 
MandelVroom Mandelbrot generator program. It uses his 
“ring detector” to draw an approximation of the interior 
strange attractor contours. Even though this article’s length 
is less than 05K (and thus it is not a finkledrill object) the 
uuencode program used to package it was “uuchecksum”, 


3 See contour map, Figure 33 on page 60, The Beauty of 
Fractals. 
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sent to the net by Alan J. Rosenthal. I don’t know if that 
program is the same as the one on the fish disk. At any rate, 
any uudecode will recreate the binary executable. The exe- 
cutable should be 43,116 bytes. 

[If yet unproven concepts are outlawed in the range of 
discussion... then only the deranged will discuss yet unprov- 
en concepts. ] 

Howard Hull 
RS notes the following: 

From Deterministic Chaos, by Heinz Georg Schuster, pp. 

91, 93-94: 


Xx = F(X), X = (x | Xos Xg) 
A strange attractor has the following properties: 


(5.1) 


a) Itis an attractor, i.e. a bounded region of phase space to 
which all sufficiently close trajectories from the so-called 
basin of attraction are attracted asymptotically for long 
enough times. We not that the basin of attraction can 
have a very complicated structure (see the pictures in 
Sect. 5.7). Furthermore the attractor itself should be inde- 
composable, i.e. the trajectory should visit every point on 
the attractor in the course of time. A collection of isolated 
fixed points is no single attractor. 

b) The property which makes the attractor strange is the 
sensitive dependence on the initial conditions, i.e. despite 
the contraction of volume [in phase space], lengths need 
not shrink in all directions, and points which are arbitrari- 
ly close initially become macroscopically separated at the 
attractor after sufficiently long times... 

c) To describe a physical system, the attractor has to be 
structurally stable and generic. In other words, a small 
change in the parameters of F in (5.1) changes the struc- 
ture of the attractor continuously, and the set of parame- 
ters for which (5.1) generates a strange attractor should 
not be of measure zero — otherwise it would be nonge- 
neric and not physically meaningful. 


BIBLIOGRAPHY 
Bruce Sterling sent in #89. 
Kate Crennell sent in #92-99. 
Bill Lambert sent in #100-101. 
Ian Entwistle sent in #110. 


79. AR Smith, “Plants, Fractals, and Formal Languages”, 
Computer Graphics 18,3 (July 1984) 1-10. [Fractals and 
particle systems are two of the newer techniques in computer 
imagery. The traditional cubist approach, which affords less 
flexibility, constructs images from geometric primites. Frac- 
tal techniques can be applied to the creation of plant images. 

Formal languages impose a finiteness that permits self- 
similarity, that is, the characteristic of being able to create 
detail while preserving the nature of an object. The term 

‘graftal’ is coined to suggest the parallel graph grammar lan- 
guages employed in this method. Examples of generated im- 
ages are presented in color. Tables and diagrams summarize 
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the technique.”] 


80. A Pollack, “Math Technique Turns Chaos into Order”, 
New York Times (National Edition) 134,46,297 (Jan 22, 
1985) 19,23. [‘Fractals — mathematical curves that define 
some order in the midst of seemingly chaotic phenomena 
like the shape of a cloud — are becoming important for com- 
puter graphics. Using fractals, computers can create very re- 
alistic natural scenes that look almost like photographs. The 
development opens the way for increased use of computer- 
generated images in movies, and for more realistic flight 
simulators and videogames.” ] 


81. SL Stepoway, DL Wells, GR Kane, “A Multiprocessor 
Architecture for Generating Fractal Surfaces”, IEEE Trans- 
actions on Computers C33,11 (Nov 1984) 1041-1045. 
[Fractal surfaces have recently been shown to be a useful 
model for generating images of terrain in computer graphics. 
A multiprocessor architecture is described which takes ad- 
vantage of parallelism to speed the generation of fractal im- 
ages. The performance of the processing array is analyzed, 
along with the suitability of VLSI implementation.” ] 


82. SM Estvanik, “Fractals and the IBM PC”, PC(Indepen- 
dent Guide to IBM Personal Computers) 3,22 (Nov 13, 
1984) 380-383. 


83. R Doherty, “Graphics Designers Giving Fractal Images 
Top Billing”, Electronic Engineering Times 294 (Aug 13, 
1984) 73-74. [“The recent Siggraph show featured panel 
discussions chaired by graphics designers from motion pic- 
ture special effects houses, a sign that movie makers now 
make up the market for leading edge, real time color graph- 
ics technology. The main topic of many of the discussions 
was the implementation of fractal images. These are created 
by graphic design routines which use special computer algo- 
rithms to add realistic contours and shadows to fabricated 
computer scenes. These images are constructed from lines 
that are split many times in succession, giving a scene or 
contour a continuous, natural quality. Because the technique 
for generating fractals is basically a sequential mathematical 
division-and-plotting routine, these scenes can be generated 
much faster than those that require a computer to access a 
bit-image screen for operator modification and touch-up.” ] 


SECOND CALL 

This is the second call for subscription renewals. All cur- 
rent subscriptions have one more issue to go, and four more 
color slides. To continue your subscription without a hitch, 
send in your renewal before I send out Amy #11, and before 
I send out the group of slides following the first 25. 


LOST IN THE MAIL? 
By the time you get this issue (#9) you should have gotten 
#1-8 as well, and the first 21 slides if you have a supplemen- 


tal slide subscription. If you haven't gotten them, they've 
probably been lost by the good old USPS: please let me 
know. 


MAIL ORDER BOOKS 
You can get the following books by mail from Amygdala. 
The price includes shipping: 
Peitgen & Richter: The Beauty of Fractals: $32.50. 
Mandelbrot: The Fractal Geometry of Nature: $32.50. 
Ahlfors: Complex Analysis: $39.00. 
Gleick: Chaos: Making a New Science: $13.95 (paper). 
The publisher promises the following by the end of March: 
Peitgen(ed): The Science of Fractals, A Computergraphi- 
cal Introduction: $32.50 (probably). 


COMMERCIAL PRODUCTS 
If you place an order as a result of seeing the follow- 
ing notice, please mention Amygdala with your order. 


CHARLES FITCH. Fractal artist Charles Fitch 
creates and sells T-shirts, color prints, and a video, as 
well as a full color lithographic poster, 24" x 36" with 
an image size of 18" x 24". The T-shirts are silk- 
screened on 100% cotton. For information write to: 
Inquiring Images 
PO Box 472 
Campbell, CA 95009-0472 


MEGABROT CARD. The folks at MegaGraphics, 
Inc. have developed a Mandelbrot Set Generator inter- 
face card called MegaBrot for the Macintosh II which 
cruises along at five million iterations per second. 
Diane Scott kindly sent me several copies of a poster of 
images produced by this board. Copies of the poster are 
available for $13.50 postpaid ($14.15 in California) 
from: 

Megagraphics, Inc. 

20954 Osborne Street 

Canoga Park, CA 91304 
818/407-0571 


ART MATRIX; PO Box 880; Ithaca, NY 14851 
USA. (607) 277-0959. Prints, FORTRAN program list- 
ings, 36 postcards $7.00, sets of 2 packs $10.00, 140 
slides $20.00. Or send for FREE information pack with 
sample postcard. Custom programming and photogra- 
phy by request. Make a bid. 


CIRCULATION 

As of February 18, 1988 Amygdala has 261 paid-up sub- 
scribers, of which 88 have the supplemental color slide sub- 
scription. 
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